Time-course of changes in water, sodium, potassium and calcium contents of various brain regions in rats after systemic kainic acid administration.
The changes in the water, sodium, potassium and calcium content of the frontoparietal cortex, hippocampus, thalamus and cerebellum in rats were investigated 2, 4, 8, 12 and 24 h and 3 and 7 days after systemic kainic acid administration. The water content was significantly increased in the thalamus and hippocampus 4 and 8 h, respectively, after the kainic acid injection and remained elevated at each subsequent time point. No change was found in the water content of the frontoparietal cortex and cerebellum. The sodium content of the frontoparietal cortex, hippocampus and thalamus was increased 4 h after kainic acid administration, and that of the cerebellum after 8 h. These levels remained elevated throughout the 7 days, with the exception of that for the frontoparietal cortex. A significant potassium decrease was observed in all brain regions investigated. Calcium accumulation was found to begin 4 h after kainic acid administration and was the most pronounced on the 7th day in the thalamus and hippocampus. Electron microscope investigations revealed a mainly intramitochondrial calcium accumulation in these brain regions. Pretreatment with Verapamil did not prevent calcium accumulation. The ion shifts and the development of edema in the thalamus and hippocampus in the early period, and also the changes of the sodium and potassium contents in the frontoparietal cortex and cerebellum in the early and late (12 h and later) periods, can be regarded as concomitant events of epileptic activity. In the hippocampus and thalamus, severe secondary necrotic and hemorrhagic neuropathological damage was accompanied companied by ion shifts and edema in the late period after systemic kainic acid administration.